Mass Spectrometry for Investigating the Effects of Toxic Metals on Nucleic Acid Modifications.
The extensive use of toxic metals in industry and agriculture leads to their wide distribution in the environment, which raises critical concerns over their toxic effects on human health. Many toxic metals are reported to be mildly mutagenic or non-mutagenic, indicating that genetic-based mechanisms may not be primarily responsible for toxic metal-induced carcinogenesis. Increasing evidence has demonstrated that exposure to toxic metals can alter epigenetic modifications, which may lead to the dysregulation of gene expression and disease susceptibility. It is now becoming clear that a full understanding of the effects of toxic metals on cellular toxicity and carcinogenesis will need to consider both genetic- and epigenetic-based mechanisms. Uncovering the effects of toxic metals on epigenetic modifications in nucleic acids relies on the detection and quantification of these modifications. Mass spectrometry (MS)-based methods for deciphering epigenetic modifications have substantially advanced over the past decade, and they are now becoming widely used and essential tools for evaluating the effects of toxic metals on nucleic acid modifications. This Review provides an overview of MS-based methods for analysis of nucleic acid modifications. In addition, we also review recent advances in understanding the effects of exposure to toxic metals on nucleic acid modifications.